THE OPEN UNIVERSITY OF SRI LANKA

B.Sc Degree Programme - Level 3
Final Examination 2014/2015 - duration 2 h (two hours)
PSE3117- Mathematics for Chemistry and Biology Students

Date - 21 Oct. 2015 Time- 1.30 p.m - 3.30 p.m

No. of Questions: 8 No. of Pages: 6
Instructions: coeed : SIMeMiSHSH 606N

(1) Answer all eight (8) Questions; Total marks awarded = 320
afm 08 08 BEpdt Bersm. @Eds O ERD ODEw 320 & &.
SmaHE  aLB  (8) alemssend@h  almLwels@s.  eupEislUBGL  Qrssl
LsiteMaseT - 320

(2) All those scoring 300 or more weuld be deemed to have scored 100%; pro rata marks will be
awarded to other candidates.
@a%y 300 & emf O OB EDwsk) gedmemesd cngy 100% @ed.  gemns
gesSamnnsld EDIOS ERE ©oAN00 HRHFHD ENREY ER) Gy EIER.
300 oeveugl 2smE Gwpul L yerefleemer stwigGourt  100% st &mHSUILGBSUIT.
I EITUIONTHEHEG LIGTEMB6IT eUPMBISLILIBLD.

(3) The use of a non-programmable electronic calculator is permitted.
CNOIE DO MDD @IV Gy DS DO L.
OBEMULGSSUILLTS Hewstersiiullesr UWRTUT(H DSBS BH6TEND).

(4) Write down all relevant steps and simplify your answer/s

860 Budd 68D B8EHdt @cseﬂ’es;.
SIEDETHSH LREmenud siipd) Gsemauwmulen elemLenut / 6lenl SenenE &ilhoEHs.

(5) Mobiles phones are not allowed; switch off and leave them outside

Bmw cDEEd H5md® cOmds R o) GIBD DS ©8. ) o) TOBH emd QOB
SN KRS, .
mBWIL_SSSH OaTamaCuiisamen Boiddlaiiab.

#+%jse of calculators for integrations/differentiations etc are strictly prohibited

EIREHD 65 GODEED GINd geand owmnn 858 oaem m&w oy oo 858
aPgbenens® noed 3.

suenaui® Osrmasui® GuraimeudBing Hewienill LWILTGH L Gaulwnu HETergl.




01. (a) (i) Simplify and express the following in the form, a + ib.

N SIE® atib  emOnd onosie.

&8 sruulLemg eeflu fbssd eant eaugallsd [a +ib] elend@s.

=D) i
((1+i)] (1-28)(1+)

(ii) Evaluate using Binomial Theorem/Expansion (steps are important)

¢Bee, g@momens (BexiBnd Bfmssnn (Binomial Theorem) &5® @#nen wos.
(Bedo Drews 8.

rpoiuy alfley/CsHmsemnsll LWaRTUGSS Semid@s (LQUPmMELT

SriuL Geuswi(hd)
G-1y°
(36 marks)
(b) Solve forx, x oce®m Boess. xn PHTéEs
(i) 256(x-1)>=36=0
(ii) 2¢** =3(e*)+1=0
(16 marks)

(c) (i) Find the value of 6 (0 < @ < 360) that satisfies the equation / so® cmesed 0 &

llOlw (0=0<360) oo gersin .
desteupd soaurlent. SHpUBiuGssin 6 (0 < 0 < 360)alhsrar QUILLTEISMS

SHIT 60015

2cos26 +45sinb -3=0
(ii) Prove that: @® eosiosis. wWleplilss
sin(A+B).sin(A-B) = cos’B — cos’A

(iii) Prove that: 20 essiosls. Mapiss
sinf + cosd = ++/1+ a and sinf.cos® = 521— given that sin20 = a

(36 marks)



02. Without the aid of a calculator or log tables, evaluate the following:
O o5y o) e® ©HD oy MmBD eMd OIMNE DOSKD.

sestemienwCWT  Die0eVg  WLESMmESMWBWT ULWRTUGSHSTLed  eteumd  Casmeneusnul
Hewilds
[log205]log864] 4
log3«/7

«log,5 (125 (~log, 0.2)

(22 marks)
03. (a) Find the first differential: oo SO ol s S5HEVE WOk,
WPHTD suemBUIL DL HelldhEG
. 2 . " ees 3 - 2X2
(i) y= [3-c0s260] (i1) u = xIn(3-2x) (iii) y= >
3+2x
(ivyP=ve"
(40 marks)
04. (a) Integrate: eso» G gonEG oS, QaTmawiBa
_cos0 o x’
ii xIn 5xdx iii
()'[2sm9+l ()'[ ()Jx +3x+ 2
4x + 6
(iv 40 marks)
) J‘x +3x+ 2 ¢
V3
g
(b) Evaluate; g@csis.aemils @ j —3—sinec2 da (16 marks)

0

4 4
05. (a) The function y = g X+ ax? + bx +—3— (where a and b are arbitrary constants) has two
turning/stationary points, one of which is at (2, 0)
4 3 2 4 ~ — ~
y = g X+ ax” + bx +§ Guwwd (a @ b 0y Som 63.) 0o EEes 2 © SO,

O3S dvm DEDXD (2, 0) 6d.

4
y = §x3+ ax? + bx +§— aeid griy @m Hmbusd / meneowmet Lsieflaenends

Oaremi(herengl. Seunmled @am (2, 0) s@w (@BG a b b b aBsLemauirer
orMleSlasmm @HLd)




(i)  Determine the value of a and b.

a® b @ gor OB oSk,

a wopmid b uIPSTET QUIILOTETEIHEN6NS HEllohs.

(ii) Determine the x-coordinate of the other turning point.
geme orOr® Eoesed X- DHDDE SOHm oSis.
wpenpwl Hambusd Yereluller oy eTannenms Hemiobs
(22 marks)

06. Consider the function,

Xy,z) =M= V2 e edmosne eem Udiamn arimus SHeHo Qsmers
N G W}
z

Show that _6_ %) = —Q— éj‘i 0O cesosi®. 6asH HTERILIGES.
oz\ ox )., | ox\ 0z )., ,

(22 marks)

07. (a) The table below gives the percentage marks of twenty five students for mathematics

H@nns 25 ceemny OO OEH DO ERIMOE oSG gOrs cmm dQed & &io.
25 reuauTEeT SHewld UTLSHeD Qubm FHeig ysmallseT &6 i Leuansauied
SILUUL (BTG

528 502 562 514 564

63.4 536 61.8 55.0 608

61.6 620 644 546 624

63.4 656 614 558 56.8

64.6 654 512 502 526

Class interval Class boundaries | Tally mark Class mark, x; Frequency, f;
o5 9FO =550 MBS gcs@oe;) QRY | o555 ERE x; | SDOB f;
U@y opulen | uGly eleoemed | eugeyd &M | eugliy yeTed | ibigmest
50.0 -51.9 49.95. -51.95 50.95
(1) Group the data into intervals of equal to class what is given in the table and complete
the frequency table. g efoweS Owed oS ©55 ©HOED ©®® .

etmdens @Ff o5 oSooded oRed®. SilLeusnenulsd Syl L
auglurenLenwil Gureim Fo@enL  euGlyssenTs  GwGe  syuul (HeTen

SIEBMET RUOEBIGUBHSS WigmeT i Leumaienwll iTHd QFuis.
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(ii)

(iii)

Sketch the histogram (Graph paper NOT required)

e ebdw gEse. histogram (5EeD@an) (@S0 cme OGS eened.)
EUEMEVU|(H EUENEVWISHENS 6UMTE (SUHFLSTOT Sleudlidlesnev)
Calculate the classified mean

ConCEn ABA® GIHD DOSD.

suenTLMSSIULL  FrrFflenws senlless

(40 marks)

08. (a) Consider a single throw of a pair of dice

€)g MO cedE N oM B €180 oemsim.

M Gamg sruss oL salar @m safl afsmen SmSHD Qsmsis.

(0

(i)

(iii)

Calculate the probability of throwing at least a total of 7 or atotal of 8
800 Orers) oD 7 & o) 8 I Fe8 o8B BB O,

TNBIRCUTS D& GHMWBSSE GLTSHSD T iV Qurgsid 8
UHEUSNETRT BB HHEN6UD BTG 5.

Calculate the probability of getting an even total.
ON® 90Jded gurE S8 EEMEMD wIHEB O,

CTSHD GQILEDL CTETIITES AMDUSDETE BlBDSBMeUE: 56wl EH.

Given that an odd total is thrown, calculate the probability that the total thrown is
greater than 7

O0RD Ve grnt IR GOSDIESE 5O Onnd 7 O O8) ded 68mEme
@INHD® OB,

CLOTGHSD @henm sTewwientTa iU L sTe SFOUL (HsTensy. Qrgsw 7
BVID JAFBOTES FTHULILUGSVEET BlBHDSEHMaIs: Hemild @sm.
(18 marks)

(b) Consider a box containing 4 balls of different colours, red, blue, yellow and green.

On), 585G, no om MR Dvens SO & edie 4 B eeddnm Qe aro.

@@  Quliguiled o efem  aully, Beod, WEhFed LHOID UFMEF  BmioTen

BISSIE UBSBIMeT HHHH60 Qsmeris.




(i)

(iif)

Calculate the number of permutations possible in taking any two balls at a time

(order matters!!)
Fot® eDie e SO0 ©B SIS EERISD @D OMB® WOSH. () Sgedr
Ore s @d.)
gaTalg @rewi(h ubsismet @Gr GBIHIE adLUUSDG sTHIWLTE auflns
THOEGeTET senienismamul Hefili(hses.

(ufleng  sieufluiomssg))

Calculate the number of combinations possible in taking any two balls at a time

Foe® oDje cems OWOO EADIHEE ceenism ©OENH GIINE BDOSD.GHTUS]
Qremis  upsisemet @8y GEISHD  aBlus  aHBmar  (penpuilsd
STHAHWTGLD 6160 SenliI(B.

Calculate the number of ways in which these balls can be arranged in a row. (order
matters!!)

20 edig SR cee ME® & BECORDE GO WIH®E DOS.

ssgmen  (peopuled BBEE ubsIE®ET @B Bmule EWEIGUESS WD
6160 BH6TIH S

(oufleng Seudlomeng))

(12 marks)
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